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METHOD AND SYSTEM OF ASSOCIATING,
SYNCHRONIZING AND RECONCILING
COMPUTER FILES IN AN OPERATING

SYSTEM

This is a continuation of application Ser. No. 08/458,441,
filed Jun. 2, 1995, now abandoned, which itself is a divi-
sional of Ser. No. 08/287,231, filed Aug. 8, 1994, now
abandoned.

TECHNICAL FIELD

The present invention relates generally to operating sys-
tems for computing devices, and more particularly to an
improved system for, and method of, associating, synchro-
nizing and reconciling computer files in an operating sys-
tem.

BACKGROUND OF THE INVENTION

From the late 1970s through the present day the ability of
general purpose digital computing devices to perform a wide
variety of tasks has continually expanded. As a result, the
use of personal computers has proliferated in businesses,
homes, academia, and a multitude of other environments.
Further, due to more recent advances in technology, the use
of compact portable computers for travel has become fea-
sible and even common-place.

Today, as the proliferation of personal computers
continues, individuals routinely use more than a single
computer in their work. This allows computer files to be
created at one location and transferred to a computer at
another location for modification there. As used herein the
term “file” means a computer document created from a
computer application or a folder containing such computer
documents. The term “transfer” means to copy a file from
one folder to another. The copied file may reside on the same
computer or on separate computers.

Individuals typically use a second computer to engage in
after-hours employment related work. These users have a
computer at their home in addition to one at their office, and
perhaps even a portable computer for travel. Thus, they can
create a file at the office, transfer the file from their office
computer to their home computer, and modify the file at
home. On the succeeding business day, the users mav
transfer the modified file back to their office computer for
further use there. Additionally, for travel, many users trans-
fer files to a portable computer for use or modification while
traveling.

Most businesses have multiple computers. with secretar-
ies as well as engineers, researchers and managers typically
having their own office computer. These computers are often
networked together in order to allow files to be easily
transferred between employees. File transfer may be further
facilitated by using a central file server in connection with a
network. Central servers contain often used files, such as
standard business forms, thereby allowing employees to
easily access and transfer needed files to their respective
computers for use and modification there.

The increasing use of multiple computers and networked
systems by single entities has led to an increase in the
transfer of files between or among that entity’s computers.
A problem associated with file transfer between computers
is the resulting creation of multiple file versions when the
transferred file copy or the original file copy is later modi-
fied. Thus, two file versions exist for each file that is
transferred to, and modified on, another computer. Multiple
file versions cause confusion as to whether a particular file
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2

copy is the up-to-date version. Such confusion can lead to
the use of an outdated file version.

In a network environment, for example, an original
document, such as a letter, may be typed and saved by a
secretary at his or her computer. The letter then may be
transferred over the network to the originator’s computer for
review. The originator can then rough edit and store the letter
on his or her computer. Thus, a second version of the letter
is created and stored on the originator’s computer. When
satisfied with this second version, the originator may print
out a hard copy of the letter for review by a third person. The
third person may perform a final edit by marking-up the
printed copy. The marked-up copy is then given to the
secretary for entry of those marked changes. If the secretary
adds the marked changes to the original version on his or her
computer, the final letter will be incorrect. It will not
incorporate the originator’s rough edit changes. Therefore.
when modifying a file, a secretary must either insure he or
she has the up-to-date file version by manually checking the
copies that were transferred to other computers, or risk using
an outdated file version.

The problem of multiple file versions also exists where
files are transferred from central servers to individual
employee computers. For example, where salesmen copy a
standard price list, the file versions on the individual com-
puters will become increasingly outdated as the standard
price list is periodically updated. Thus, one salesman’s price
list may be two weeks old, while another’s is one week old,
and a third’s is up-to-date. This can result in incorrect and
conflicting information being used by a business.

In the absence of a network between computers, as is
usually the case with a user’s home and office computers,
files are often transferred between the computers by a
“sneaker-net”. In a sneaker-net, a user “networks” its home
and office computers by physically transporting files back
and forth on storage media. As used herein the phrase
“storage media” means a device capable of storing infor-
mation in a format readable by a computer. The phrase
“removable storage media” means a storage media device
that is readily insertable and removable from a computer.
Typically in a sneaker-net, a removable storage media, such
as a floppy disk is used. Increasingly, however, portable
computers are used as a means of transporting files in a
sneaker-net environment. The use of a portable computer
allows files to be transferred between the transporting stor-
age media, the portable computer’s hard disk drive, and the
user’s home or office computer more quickly over a local
connection than can be done with removable storage media.
The phrase “local connection” means a connection between
computers in close proximity over which files or other
information may be transferred. For example, the connection
may be by serial or parallel cable. Further, the connection
may be wireless using infrared or RF (radio frequency).
Sneaker-net environments also lead to multiple file versions
because files are transferred and modified on separate com-
puters.

While the problem of multiple file versions may be
alleviated by manually and continually updating older file
versions when newer ones are created, that solution is
impractical. Users typically create and edit multiple docu-
ments from various directories contemporaneously with one
another. Thus, they cannot always remember what file
versions in which directories are the most up-to-date. Fur-
ther still, a user may be unaware that a newer version of a
file even exists, such as when a standard form on a central
server has been updated by management.

A second problem associated with file transfers between
computers is resulting file conflicts. For example, a file
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conflict occurs when a single user independently modifies
two separate versions of the same file. File conflicts also
occur when two users, each with his or her own copy of the
same file, such as a proposal, independently modify his or
her own copy and thus create two “latest” versions of that
file. Conflicting file versions cannot be readily reconciled
because neither version incorporates the modifications of
both users. In such cases, a version containing the modifi-
cations of both users can only be created by merging the two
versions.

Therefore, there exists a need for a method and system for
associating, synchronizing and reconciling files in a com-
puter system. As used herein, the term “associate” means to
link two or more files for synchronization. The term “syn-
chronize” means to determine whether associated files are
up-to-date and, if they are not, to recommend a preferred
reconciliation action. “Reconciliation” is the act of updating
or merging associated files. As used herein the term “updat-
ing” means replacing outdated file versions with an upto-
date file version. The term “outdated” means that the file has
not been modified since the last reconciliation action and an
associated file has been modified. The term “up-to-date”
means that the file represents the latest version available,
which further means that either the file has been modified
since the last reconciliation action and its associated files
have not been modified, that neither the file nor its associ-
ated files have been modified since the last reconciliation
action or that an associated file is not available for synchro-
nization.

The association method and system should be user
friendly, allowing users to intuitively associate files. Syn-
chronization should automatically determine the status of
associated files, report existing file conflicts and recommend
proper reconciliation actions. The method and system
should be able to function in both network and sneaker-net
environments. Further, the method and system should pro-
vide an application interface to allow applications to merge
files of their own type when file conflicts occur. Further still,
file association and synchronization should operate as part of
a computer operating system so that a separate application
does not need to be launched.

Various methods have been used in the prior art for file
association, synchronization and reconciliation. The earliest
methods used a synchronization relationship to periodically
back-up a computer’s secondary memory. Back-up
relationships, however, are only one way in nature. from a
first computer to a second computer. Thus, such back-up
synchronization methods are only designed for situations
where files are created and modified on only one computer.
As such, back-up relationships do not fulfill the present need
because often files are modified on separate computers.
Thus, back-up methods do not solve the need for a method
and system for associating, synchronizing and reconciling
files that are modified on different computers.

More recently, various other methods of associating,
synchronizing and reconciling files have been used. These
methods, however, do not provide an intuitive method of file
association and synchronization in both a network and a
sneaker-net environment. Further, the prior art methods do
not provide for adequate reconciliation because they do not
include an application interface for merging conflicting files.
Moreover, because the prior art methods are not seamlessly
integrated into an operating system, user interface or shell,
they must be separately launched.

Thus, there exists a need for a method and system for
intuitively associating, synchronizing and reconciling com-
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4

puter files. Further, there exists a need for an associating,
synchronizing and reconciling method and system that will
interface with computer applications in order to allow con-
flicting files to be merged.

SUMMARY OF THE INVENTION

The present invention provides a better solution to solving
the problems in the art described above by providing an
intuitive method and system for associating files. Associated
files are synchronized and their synchronization status
reported. On the basis of synchronization status the present
invention recommends a preferred reconciliation action.
Furthermore, file conflicts are recognized and an application
interface is provided in order to allow applications to merge
conflicting files.

Generally described, the present invention is a method
and system for associating, synchronizing and reconciling
files using a database dedicated to storing file to association
information. The information stored includes the name,
paths, and last reconciliation time-stamps of associated files.
Upon the occurrence of selected updating events, such as a
user request, the present invention retrieves the database
information and uses the name and paths to get the current
time-stamps of the associated files. With that information,
the present invention determines whether reconciliation
actions are needed for an associated file set by comparing the
current time-stamps of the associated files with each file’s
last reconciliation time-stamp stored in the database.

Where none of the files of an associated file set have been
modified or when only one of the associated files is
available, the present invention reports the synchronization
status as up-to-date. If only one associated file has been
modified, the present invention reports that the unmodified
files needs updating and recommends replacing the unmodi-
fied files with the modified file. Where two or more asso-
ciated files have been modified, the present invention deter-
mines whether a reconciliation handler is available for that
file type. If a reconciliation handler is available, the present
invention recommends that the modified files be merged and
the resulting up-to-date file be used to replace the associated
files. If a reconciliation handler is not available, the present
invention informs the user of the existing file conflict.

In one embodiment of the present invention, files are
selected for association by transferring them into a dedicated
folder (referred to as a “briefcase”). In this embodiment,
each such dedicated folder has a dedicated synchronization
database for storing file association information.

In a second embodiment of the present invention. files are
selected for association (referred to as “twinning”) by select-
ing the association during the initial file transfer. For this
embodiment, a global synchronization database is used to
store file association information relating to the twinned
files.

Thus, it is an object of the present invention to provide an
improved method and system for associating, synchronizing
and reconciling files.

It is a further object of the present invention to provide a
method and system that allow a computer user to associate
files intuitively.

It is a further object of the present invention to provide an
application interface for merging conflicting files.

It is a further object of the present invention to provide an
operating system for associating, synchronizing and recon-
ciling files.

Further objects, features and advantages of the present
invention will become apparent upon reviewing the follow-
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ing description of the preferred embodiments of the
invention, when taken in conjunction with the drawings and
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a diagrammatic view of the operating system
components used in connection with a first embodiment
(briefcase) for associating, synchronizing and reconciling
files in accordance with the present invention.

FIG. 1B is a diagrammatic view of the operating system
components used in connection with a second embodiment
(twinning) for associating, synchronizing and reconciling
files in accordance with the present invention.

FIG. 2 is a high level logical flow diagram breaking down
the method of the present invention into the basic compo-
nents of file association, synchronization and reconciliation.

FIG. 3A is a logical flow diagram of the association
component of FIG. 2 which incorporates a dedicated folder
for associating files in accordance with the first embodiment
(briefcase) of the present invention.

FIG. 3B is a logical flow diagram of the association
component of FIG. 2 which incorporates a file transfer
context menu for file association in accordance with the
second embodiment (twinning) of the present invention.

FIG. 4 is a user interface showing a file filter which may
be used in connection with the present invention.

FIG. 5 consisting of FIGS. 5A and 5B, is a logical flow
diagram of the synchronization component of FIG. 2 which
may be used in connection with the present invention.

FIG. 6 is a user interface for the first embodiment of the
present invention showing the opened dedicated folder
(briefcase) for associating files.

FIG. 7 is a logical flow diagram of the reconciliation
component of FIG. 2 which may be used in connection with
the present invention.

FIG. 8 is a user interface of the present invention showing
the selection of reconciliation actions which may be used in
connection with the present invention.

FIG. 9A is a diagrammatic view of the computing device
used in connection with a first embodiment (briefcase) for
associating, synchronizing and reconciling files in accor-
dance with the present invention.

FIG. 9B is a diagrammatic view of the computing device
used in connection with a second embodiment (twinning) for
associating, synchronizing and reconciling files in accor-
dance with the present invention.

DETAILED DESCRIPTION

Referring now in more detail to the drawings, in which
like numerals refer to like parts throughout the several
views, FIGS. 1-3 show the operating system components
and method for associating, synchronizing and reconciling
files in accordance with the present invention. Figs. 1A and
3A show the first embodiment (briefcase) of the present
invention by which files are associated. FIGS. 1B and 3B
show the second file association embodiment (twinning).

This invention will be described with specific reference to
an operating system method for associating, synchronizing
and reconciling files. However, this invention should be also
understood as applicable to module or other type programs
that hook, interface or otherwise coordinate with an oper-
ating system to carry out the method of the present inven-
tion. Further, this invention will be described with specific
reference to an operating system having a graphical user
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interface. However, this invention should be also understood
as applicable to operating systems with a character based
user interface.

With respect to the first association embodiment, FIG. 1A
shows a functional block diagram of the components of a
computer operating system 11 that are used for carrying out
the present invention of associating, synchronizing and
reconciling files. FIG. 2 shows the method of the present
invention in conjunction with the components of operating
system 11. A user 2 requests association actions via a user
interface 4 at step 30. A synchronization engine 6 provides
the mechanisms for associating, synchronizing and recon-
ciling files. Files are associated by storing the information
about them that is necessary to link them together into a
dedicated synchronization database 8 at step 32. After an
updating event at step 34, synchronization status is deter-
mined at decisional step 36. As used herein the phrase
“synchronization status” means the status of an associated
file set concerning the relative modification of its associated
files. The phrase “file set” means two or more files associ-
ated in accordance with the present invention. Synchroni-
zation status is determined by comparing an associated file
set’s file information in the dedicated synchronization data-
base 8 with its current file information that is retrieved from
file system 16. On the basis of synchronization status,
synchronization engine 6 recommends a preferred reconcili-
ation action to user 2 at step 38. Next, at step 40, the
preferred reconciliation action as well as other choices are
displayed to user 2 through user interface 4.

If a file conflict exists between an associated file set,
synchronization engine 6 determines if a reconciliation
handler 12 of the proper file type is available to merge the
associated file set. If a reconciliation handler 12 is available,
synchronization engine 6 will display a merge request at step
40. If a proper reconciliation handler 12 is not available,
synchronization engine 6 will not allow the user to request
or initiate a merger. This is done by disallowing the merge
selection in the user interface 4.

Although synchronization engine 6 could automatically
perform the preferred reconciliation action, in the preferred
embodiment, user 2 makes the final decision concerning
what reconciliation action will be performed by requesting
that action at step 42. Thus, the user 2 may override the
recommended reconciliation action and select a different
reconciliation action from the choices presented by the
synchronization engine 6.

User requested reconciliation actions are received by the
synchronization engine 6 and are passed to the proper
reconciliation mechanism at step 44. The proper reconcili-
ation mechanism for replacing an outdated file version with
an updated file version is the file manager (not shown) of
operating system 11. For merging files, the proper recon-
ciliation mechanism is the reconciliation handler interface
10. After a requested reconciliation action is completed, the
information concerning the associated file set in the dedi-
cated synchronization database 8 is updated at step 46 for the
file set that was reconciled.

FIG. 3A shows the method of the first embodiment for
associating files in a computer operating system 11 having
components and methods as shown in Figs. IA and 2. This
embodiment shown in FIG. 3A has a dedicated folder §
(briefcase) for associating files.

The inventive method of the first embodiment shown in
FIG. 3A begins with user 2 selecting a file and dragging and
dropping it into another folder at step 50. At this point
decisions, based on the folder that the selected file is dragged
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to or from, determine whether a file association will be
created or deleted. At decisional step 52, the operating
system 11 determines whether the selected file was dropped
into the dedicated folder 5 (briefcase). If the selected file was
dropped into the dedicated folder 5, the YES branch is taken
from step 52. Proceeding along the YES branch from step
52, decisional step 54 is performed to determine if a file of
the same name already exists at the drop location (briefcase).
The YES branch of step 54 leads to decisional step 56 which
gives the user 2 the option of replacing the previously
existing file with the selected file. If the user chooses not to
replace the previously existing file at step 56, the NO branch
of step 56 leads to the “end”, the transfer is aborted and no
association action occurs with respect to the selected file.

If user 2 chooses to replace the previously existing file in
the drop location at step 56, the YES branch of step 56 leads
to decisional step 57 which is performed to determine
whether the selected file is being moved or copied to the
drop location (briefcase). If the selected file is being moved,
the YES branch of step 57 leads to step 59. At step 59, the
selected file is moved to the drop location as an orphan. As
used herein, the term “orphan” means a file in the dedicated
folder 5 (briefcase) that is not associated with another file.

If the selected file is copied to the briefcase, the NO
branch of step 57 leads to step 58. At step 58, the selected
file is copied to the drop location, which in this case, is the
dedicated folder 5 (briefcase). Similarly, if a file having the
same name as the selected file does not exist at the drop
location at step 54, the YES branch is followed to step 58
where the selected file is copied to the drop location. The file
copy in the dedicated folder 5 is hereinafter referred to as the
“briefcase file”. The file copy that remains outside the
dedicated folder 5 is hereinafter referred to as the “synchro-
nized file”.

Next, at step 60 the briefcase file and the synchronized file
are associated by storing the necessary information to link
the files and to determine their synchronization status in the
future. Particularly, at step 60, the name and paths of the
briefcase file and the synchronized file are stored into the
dedicated synchronization database 8. Also at step 60, the
time-stamp of the briefcase file and the time-stamp of the
synchronized file are stored into the dedicated synchroniza-
tion database 8 as the last reconciliation time-stamps of the
files.

If, back at step 52, the selected file was not dropped into
the dedicated folder 5 (briefcase), then the NO branch of
step 52 leads to decisional step 62 to determine if the
selected file was dragged from the dedicated folder 5
(briefcase). If the selected file was not dragged from the
dedicated folder 5 (briefcase), then the transfer is unrelated
to file association, and is ignored by following the NO
branch of step 62. If, however, the selected file was dragged
from the dedicated folder 5 (briefcase), then the YES branch
of step 62 leads to decisional step 64 to determine if the
dedicated folder 5 (briefcase) is on a floppy disk or other
such removable storage media.

Step 64 is included to provide file association in a
sneaker-net environment where files are transported by
removable storage media. If the dedicated folder §
(briefcase) is on a removable storage media, then the YES
branch of step 64 leads to decisional step 54 which leads to
file association by following the YES path from step 54.
Thus, where the dedicated folder 5 is on a floppy disk, a file
dragged from the dedicated folder 5 becomes a synchronized
file associated with the briefcase file in the dedicated folder
5 (briefcase). Whether the dedicated folder 5 (bricfcase) is
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on removable storage media is determined from the
attributes of the storage media’s drive.

This allows user 2 to place a dedicated folder 5 (briefcase)
on a floppy disk and with it synchronize files that are
modified on separate computers. Thus, a briefcase file in a
dedicated folder 5 (briefcase) that is on a floppy disk or other
removable storage media may be associated with two syn-
chronized files, the first on user’s 2 office computer and the
second on user’s 2 home computer.

If the dedicated folder 5 (briefcase) at step 64 is not on a
removable storage media, then the NO branch of step 64
leads to step 66 where a previously associated file set is
disassociated. Particularly, at step 66, the selected file is
moved to the drop location. Next, at step 68 the selected file
name, its path, the path of its previously associated file, and
the last reconciliation time-stamps are deleted from the
dedicated synchronization database 8.

FIG. 9A shows the system of the first embodiment
(briefcase) for associating files in computer operating sys-
tem 11 having components and methods as shown in FIGS.
1A, 2 and 3A. Computing device 20 is operated by Central
Processing Unit 21 (hereinafter “CPU”), which processes
data from operating system 11. Operating system 11 resides
in memory 26. CPU 21 additionally processes data from
input/output devices 22, which may include disk drives for
storage media 23 and/or communication ports 24.

With respect to the second embodiment, FIG. 1B shows
a functional block diagram of the components of a computer
operating system 211 that are used for carrying out the
present invention of associating, synchronizing and recon-
ciling files. FIG. 2 shows the method of the present invention
in conjunction with the components of operating system
211. A user 202 requests association actions via a user
interface 204 at step 30. A synchronization engine 206
provides the mechanisms for associating, synchronizing and
reconciling files. Files are associated by storing the infor-
mation about them that is necessary to link them together
into a global synchronization database 208 at step 32. After
an updating event at step 34, synchronization status is
determined at decisional step 36. Synchronization status is
determined by comparing an associated file set’s file infor-
mation in the global synchronization database 208 with its
current file information that is retrieved from file system
216. On the basis of the synchronization status, synchroni-
zation engine 206 recommends a preferred reconciliation
action to user 202 at step 38. Next, at step 40, the preferred
reconciliation action as well as other choices are displayed
to user 202 through user interface 204.

If a file conflict exists between an associated file set,
synchronization engine 206 determines if a reconciliation
handler 212 of the proper file type is available to merge the
associated file set. If a reconciliation handler 212 is avail-
able. synchronization engine 206 will display a merge
request at step 40. If a proper reconciliation handler 212 is
not available, synchronization engine 206 will not allow the
user to request a merger. This is done by disallowing the
merge selection in the user interface 204.

Although synchronization engine 206 could automatically
perform the preferred reconciliation action, in the preferred
embodiment, user 202 makes the final decision concerning
what reconciliation action will be performed by requesting
that action at step 42. Thus, the user 202 may override the
recommended reconciliation action and select a different
reconciliation action from the choices presented.

User requested reconciliation actions received by the
synchronization engine 206 are passed to the proper recon-
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ciliation mechanism at step 44. The proper reconciliation
mechanism for replacing an outdated file version with an
updated file version is the file manager of operating system
211. For merging files, the proper reconciliation mechanism
is the reconciliation handler interface 210. After a requested
reconciliation action is completed, the information concern-
ing the associated file set in the global synchronization
database 208 is updated at step 46 for the file set that was
reconciled.

The second association embodiment for associating files
in the present invention is shown in FIG. 3B and is described
in connection with the same operating system components
and methods as shown in FIGS. 1B and 2.

The method of the second embodiment begins with user
202 selecting a file and performing a non-default drag and
drop at step 80. When files are transferred with a non-default
drag and drop, the operating system 211 displays a context
menu 205 containing various choices effecting the transfer.
At this point, decisions based on the user’s choice from the
context menu determine whether a file association will be
created. At decisional step 82, the operating system 211
determines whether the user has chosen to “twin” the
selected file. As used herein the term “twin” means to create
a copy of the selected file and to associate that copy with the
selected file. If the user 202 has chosen to twin the selected
file, the YES branch is taken from step 82. Proceeding along
the YES branch of step 82, decisional step 84 is performed
to determine if a file of the same name already exists at the
drop location. The YES branch of step 84 leads to decisional
step 86 which gives the user 202 the option of replacing the
previously existing file with the selected file. If the user
chooses not to replace the previously existing file at step 86,
the method follows the NO branch of step 86, the transfer is
aborted and no association of files occurs.

If user 202 chooses to replace the previously existing file
at step 86, the YES branch of step 86 leads to step 88 where
the selected file is copied to the drop location at step 88.
Similarly, if a file having the same name as the selected file
does not exist at the drop location back at step 84, the YES
branch is followed to step 88 where the selected file is
copied to the drop location. The selected file is hereinafter
referred to as the “first twin file”. The file copied to the drop
location is hereinafter referred to as the “second twin file”.

Next, at step 90 the first twin file and the second twin file
are associated by storing the necessary information to link
the files and to determine their synchronization status in the
future. Particularly, at step 90, the name and paths of the first
twin file and of the second twin file are stored into the global
synchronization database 208. Also at step 90, the time-
stamp of the first twin file and the time-stamp of the second
twin file are stored into the global synchronization database
208 as the last reconciliation time-stamps of the files.

FIG. 9B shows the system of the second embodiment
(twinning) for associating files in computer operating system
211 having components and methods as shown in Figs. 1B,
2 and 3B. Computing device 220 is operated by Central
Processing Unit 221 (hereinafter “CPU”), which processes
data from operating system 211. Operating system 211
resides in memory 226. CPU 221 additionally processes data
from input/output devices 222, which mav include disk
drives for storage media 23 and/or communication ports
224.

Thus, the present invention includes two embodiments by
which files may be associated. In the first embodiment, files
are selected for association by transferring them into a
dedicated folder (briefcase) which has a dedicated synchro-
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nization database for storing file association information. In
the second embodiment of the present invention, files are
selected for association (twinning) by selecting association
action from a context menu during the transfer of the file.
For this embodiment, a global synchronization database is
used to store file association information relating to the
twinned files.

For both association embodiments, more than two files
can be associated in an associated file set. The additional
files are associated by the further association of a file that is
already associated. Also in both association embodiments of
the present invention, file folders as well as file documents
may be associated for synchronization and reconciliation. As
shown in FIG. 4, the preferred embodiment of the present
invention provides a filter for situations where a folder. as
opposed to a document, is associated. When a folder is
associated, the filter allows the user to limit the type of
documents in that folder that will be synchronized and
reconciled. Use of the filter is optional. Thus, user 2 may use
the filter when the folder is initially associated or at a later
date.

Regardless of whether files are associated by the first or
the second association embodiment, once associated. the
associated file sets are synchronized and reconciled by the
same method. For the sake of convenience, the terminology
of the first embodiment (FIGS. 1A and 3A) will be used
where different terms are used by the embodiments. Thus.
the first twin file and the second twin file of the second
embodiment will be respectively referred to as the briefcase
file and the synchronized file in accordance with the first
embodiment. Further, the dedicated synchronization data-
base 8 of the first embodiment and the global synchroniza-
tion database 209 of the second embodiment will together be
referred to as the synchronization database. Additionally,
although more than two files may be associated in accor-
dance with the present invention, for the sake of
convenience, the present invention is described with refer-
ence to an associated file set containing two files.

As shown in FIG. § cosisting of FIGS. SA and 5B, the
synchronization procedure begins with an updating event at
step 100. Thus, associated files are synchronized every time
an updating event occurs. In the preferred embodiment, the
updating events are a user request and a docking event. A
docking event occurs when a portable computer is mated or
un-mated with an expansion bus, which allows the portable
computer to interact with the peripheral devices that are
hooked to the bus. Using a user request and a docking event
to trigger synchronization is preferred because the associ-
ated files are synchronized in the situations they need to be,
but not constantly which would degrade computer perfor-
mance and annoy the user.

Next, at step 102, the name, paths and last reconciliation
time-stamps of an associated file set are retrieved from the
synchronization database 8 (Fig. 1A). At this point, the file
modification information determines what synchronization
status will be reported and what reconciliation action will be
recommended.

At decisional step 104, the operating system 11 deter-
mines whether the storage media where the synchronized
file is stored is available. If the storage media where the
synchronized file is stored is available, the YES branch of
step 104 leads to decisional step 105 where operating system
11 determines whether the synchronized file is available.
The YES branch of step 105 leads to step 106 where the last
reconciliation time-stamp of the briefcase file is compared
with the current time-stamp of the briefcase file. If the
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time-stamp of the files are different, then file modification
has occurred. Proceeding to decisional step 108, the oper-
ating system 11 determines whether the briefcase file has
been modified. Following the NO branch to step 110, the last
reconciliation time-stamp of the synchronized file is com-
pared with the current time-stamp of the synchronized file.
Further proceeding to decisional step 112, operating system
11 determines whether the synchronized file has been modi-
fied. Following the NO branch from step 112, the synchro-
nization status is reported as “up-to-date” at step 114. If,
however. the synchronized file has been modified at step
112, the YES branch leads to step 116 where the synchro-
nization status is reported as “needs updating”. FIG. 6 shows
the reported synchronization status of associated file sets as
displayed to user 2. Also at step 116, the reconciliation
action for updating the briefcase file with the synchronized
file is recommended because the synchronized file has been
modified and the briefcase file is thus outdated. The recom-
mended reconciliation action, as displayed to user 2, is
shown by FIG. 6.

Returning to step 108, if the briefcase file has been
modified, the YES branch leads to step 1 18 where the last
reconciliation time-stamp of the synchronized file is com-
pared with the current time-stamp of the synchronized file.
Proceeding to decisional step 120, operating system 11
determines whether the synchronized file has also been
modified. Following the NO branch from step 120, the
synchronization status is reported as “needs updating”. Also
at step 122, the reconciliation action of replacing the syn-
chronized file with the briefcase file is recommended
because the briefcase file has been modified and the syn-
chronized file is thus outdated.

If at step 120 the operating system 11 determines that the
synchronized file has also been modified, the YES branch
from step 120 leads to decisional step 124 where operating
system 11 determines whether a reconciliation handler of the
proper file type is available. Applications having a recon-
ciliation handler register the reconciliation handlers by their
extension with the operating system’s to registry database 18
(FIG. 1). If a reconciliation handler is available, the YES
branch of step 124 leads to step 126 where the synchroni-
zation status is reported as “needs updating”. Also at step
126, the reconciliation action of merging the synchronized
file with the briefcase file is recommended. The NO branch
of step 124 leads to step 128 where the synchronization
status is reported as “needs updating”. Due to the existence
of a file conflict and absence of a reconciliation handler,
however, no reconciliation action is recommended at step
128.

Proceeding from steps 114, 116, 122, 126 and 128 to
decisional step 130 (FIG. 5A), operating system 11 deter-
mines whether all associated file sets have been synchro-
nized. If all associated file sets have not been synchronized,
the NO branch of step 130 leads back to step 102 in order
to initiate synchronization of the next associated file set. If
all associated file sets have been synchronized, the YES
branch ends the synchronization process.

When an associated file set includes more than two
associated files, modification of the additional files are
determined in the same manner as are modification of first
two associated files described above. Modification of the
additional files are considered just as is the modification of
the first two files in determining the synchronization status
of an associated file set. For example, if the briefcase file and
the third associated file have been independently modified,
but the synchronized file has not been modified, a file
conflict would still exist and would, if the third associated
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file is available. be reported. Similarly, if only the briefcase
file has been modified, both the synchronized file and the
third associated file would be outdated and need updating.

Returning to step 104, if the storage media where the
synchronized file is stored is not available, the NO branch
leads to step 131 where the last reconciliation time-stamp of
the briefcase file is compared with the current time-stamp of
the briefcase file. If the time-stamps of the files are different.
then file modification has occurred. Proceeding to decisional
step 132, the operating system 11 determines whether the
briefcase file has been modified. The NO branch of deci-
sional step 132 leads to step 134 where the synchronized file
is reported as unavailable. The YES branch of decisional
step 132 leads to step 133 where the synchronization status
is reported as “needs updating”.

At step 105, the NO branch leads to step 136 where the
briefcase file (briefcase copy) is reported to be an orphan.
Steps 133, 134 and 136 proceed to decisional step 130
where, as above-described, it is determined if all associated
file sets have been synchronized.

When all of the associated file sets have been
synchronized, the synchronization status having been deter-
mined by a comparison of file time-stamps, the synchroni-
zation status of the associated file sets are displayed to user
2 via user interface 4. At this point, user 2 may choose to
reconcile the associated file sets.

As shown in FIG. 7, the reconciliation procedure begins
with a request for reconciliation from user 2 at step 150.
FIG. 8 shows a computer screen presented to user 2 for
requesting a reconciliation action. The information pre-
sented to user 2 by the screen includes the name, paths and
time-stamp of the associated file sets, the recommended
reconciliation actions of the associated file sets and the
synchronization status of each associated file set. When user
2 selects a file from the screen, an on screen menu appears
in order to allow the user to select a reconciliation action that
is different than the recommended reconciliation action.

Proceeding to decisional step 152, operating system 11
determines whether the request is to update the briefcase file.
The YES branch of step 152 leads to step 154, where the
action of replacing the briefcase file with the synchronized
file is passed to the file management component of the
operating system 11. If the request is not to update the
briefcase file, the NO branch leads to decisional step 156.

Step 156 determines if the request is to update the
synchronized file. The YES branch of step 156 leads to step
158, where the action of replacing the synchronized file with
the briefcase file is passed to the file management compo-
nent of the operating system 11. If the request is not to
update the synchronized file, the NO branch leads to step
160.

When more than two files are associated, as discussed
above, the synchronization status of the associated file set is
determined in reference to the additional files as well as in
reference to the first two associated files. Thus, the synchro-
nization status of the additional files, if available, are dis-
played and the user may request to reconcile them just as the
user would request to reconcile the first two associated files
described above.

Step 160 is the remaining reconciliation action of merge.
Proceeding to step 162, the associated file type is deter-
mined. Next, information to call the reconciliation handler is
retrieved from the operating system’s registry database 18
(FIG. 1) at step 164. At step 166, the reconciliation handler
is called to merge the associated file set and provided the
name, paths and time-stamps of the files to be merged at step
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168. If more than two files of an associated file set have been
independently modified, they may all be merged by the same
method by providing the paths and time-stamp of the
additional files as well. Upon merge completion at step 170,
the last reconciliation time-stamp is updated in the synchro-
nization database 8 at step 172. Steps 154 and 158 also lead
to step 172 where the last reconciliation time-stamp in the
synchronization database 8 is updated.

From the foregoing description of the preferred embodi-
ments and the several alternatives. other alternative con-
structions of the present invention may suggest themselves
to those skilled in the art. Therefore, the scope of the present
invention is to be limited only by the claims below and
equivalents thereof.

We claim:

1. A method of associating files in a computing device
having an operating system, wherein each file in the com-
puting device is identified by a name, characterized by a
time-stamp denoting the last time the file was updated, and
located on a storage device by a path, comprising the steps
of:

(a) transferring a selected file thereby creating a file copy
of the selected file;

(b) detecting a request for association between the
selected file and the file copy, and designating the
selected file as a first twin file and the file copy as a
second twin file; and

(c) storing a last reconciliation time-stamp, the name and
the paths of the first twin file and of the second twin file
into a dedicated synchronization database, wherein the
last reconciliation time-stamp is equal to the time-
stamp of the first twin file, and wherein all files of the
same name in the dedicated synchronization database
are thereby associated to form an associated file set.

2. A method of associating files in a computing device as
recited in claim 1 wherein the file selection occurs through
a graphical user interface.

3. A computer system for associating files in a computing
device comprising:

(a) an operating system wherein each file in the comput-
ing device is identified by a name, characterized by a
time-stamp denoting the last time the file was updated,
and located on a storage device by a path;

(b) a context menu for requesting association between a
selected file and a copy of the selected file, the selected
file being designated as a first twin file and the file copy
being designated as a second twin file; and

(¢) a dedicated synchronization database for storing a last
reconciliation time-stamp, the name and the paths of
the first twin file and of the second twin file,

(d) an association engine for determining which files have
the same name in the dedicated synchronization data-
base and are thereby associated to form an associated
file set.

4. A computer system for associating and reporting the
state of synchronization of files in a computing device
comprising:

(a) an operating system wherein each file in the comput-
ing device is identified by a name, characterized by a
time-stamp denoting the last time the file was updated,
and located on a storage device by a path;

(b) a context menu for requesting association between a
selected file and a copy of the selected file, the selected
file being designated as a first twin file and the file copy
being designated as a second twin file;

10

15

20

25

30

35

40

45

50

55

60

65

14

(c) a dedicated synchronization database for storing a last
reconciliation time-stamp, the name and the paths of
the first twin file and of the second twin file;

(d) an association engine for determining which files have
the same name in the dedicated synchronization data-
base and are thereby associated to form an associated
file set; and

(e) a synchronization engine for:

(1) determining a synchronization status of the associ-
ated file set upon an updating event by determining
if the first twin file has been modified and by
determining if the second twin file has been modi-
fied; and

(2) reporting the synchronization status of the associ-
ated file set.

5. A computer system for associating and reporting the
state of synchronization of files in a computing device as
recited in claim 4 further comprising a file system for storing
the current time-stamps of files in the computing device,
wherein the synchronization engine determines if the first
twin file has been modified by comparing the current time-
stamp of the first twin file in the file system with the last
reconciliation time-stamp in the synchronization database
and determines if the second twin file has been modified by
comparing the current time-stamp of the second twin file in
the file system with the last reconciliation time-stamp in the
dedicated synchronization database.

6. A computer system for associating, synchronizing and
reconciling files in a computing device comprising:

(a) an operating system wherein the operating system is
capable of recognizing a plurality of application types,
and wherein each file in the computing device is
identified by a name, characterized by a time-stamp
denoting the last time the file was updated, typed by an
application type associated with the file, and located on
a storage device by a path;

(b) a context menu for requesting association between a
selected file and a copy of the selected file, the selected
file being designated as a first twin file and the file copy
being designated as a second twin file;

(c) a dedicated synchronization database for storing a last
reconciliation time-stamp, the name and the paths of
the first twin file and of the second twin file;

(d) an association engine for determining which files have
the same name in the dedicated synchronization data-
base and are thereby associated to form an associated
file set; and

(e) a synchronization engine for:

(1) determining a synchronization status of the associ-
ated file set upon an updating event by determining
if the first twin file has been modified and by
determining if the second twin file has been modi-
fied; and

(2) reporting the synchronization status of the associ-
ated file set;

(f) a file manager for:

(1) recommending the first twin file be replaced by the
second twin file if only the second twin file has been
modified; and

(2) recommending the second twin file be replaced by
the first twin file if only the first twin file has been
modified;

(g) a registry database for:

(1) listing a plurality of reconciliation handlers by
application type; and

(2) storing call information for each of the plurality of
reconciliation handlers; and
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(h) a reconciliation handler interface for replacing files
by:
(1) receiving a request to replace files; and
(2) calling one of the plurality of reconciliation han-
dlers.

7. A method of determining the status of synchronization
of files in a computing device having an operating system,
wherein each file in the computing device is identified by a
name, characterized by a time-stamp denoting the last time
the file was updated, and located on a storage device by a
path, comprising the steps of;

(a) creating a drop location for accepting a selected one of

the files;

(b) in response to transferring the seleted file to drop
location. desigpating the selectd file as a first twin file
and creating a second twin file representing a copy of
the selected file;

(¢) retrieving from a dedicated synchronization database
the name and the path of the first twin file, and a last
reconciliation time-stamp;

(d) getting the time-stamp of the first twin file; and

(e) comparing the time-stamp of the first twin file with the
last reconciliation time-stamp.

8. A method of determining the status of synchronization
of files in a computing device having an operating system,
wherein each file in the computing device is identified by a
name, characterized by a time-stamp denoting the last time
the file was updated, and located on a storage device by a
path, comprising the steps of:

(a) tranferring a selected one of the files from a dedicated
folder associated with a removable-storage device to a
drop location associated with the storage device;

(b) in response to transferring the selected file to the drop
location, creating a second twin file reresenting a copy
of the selected file and designating. the selected file as
a first twin file;

(¢) retrieving from a dedicated synchronization database
the name and the path of the second twin file, and a last
reconciliation time-stamp;

(d) getting the time-stamp of the second twin file; and

(e) comparing the time-stamp of the second twin file with
the last reconciliation time-stamp.

9. A method of recommending a reconciling action for
conflicting files in a computing device having an operating
system, wherein each file in the computing device is iden-
tified by a name, characterized by a time-stamp denoting the
last time the file was updated, and located on a storage
device by a path, and having a synchronization engine for
determining the status of the associated file set, comprising
the steps of:

(a) creating a drop location for accepting a selected one of

the files;

(b) in response to transferring the selected file to the drop
location, designating the selected file as a first twin file
and creating a second twin file representing copy of the
selected file;

(¢) if neither the first twin file nor the second twin file has
been modified, recommending no reconciliation action;

(d) if only the first twin file has been modified, recom-
mending the second twin file be rep) aced by the first
twin file;

(e) if only the second twin file has been modified; rec-
ommending the first twin file be replaced by the second
twin file; and
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(f) if both the first twin file and the second twin file have
been modified, reporting that a file conflict exists
between the first twin file and the second twin file.

10. A method of recommending a reconciling action for
conflicting files in a computing device as recited in claim 9
wherein if the file conflict exists, recommending that the first
twin file and the second twin file be merged.

11. A method of recommending a reconciling action for
conflicting files in a computing device as recited in claim 10
further comprising the steps of:

(g) if a replacement request for the first twin file is

received, passing the update request to a file manager;

(h) if a replacement request for the second twin file is
received, passing the update request to the file man-
ager; and

(i) if a merge request for the first twin file and the second
twin file is received, passing the merge request to a
reconciliation handler interface.

12. A method of recommending a reconciling action for

conflicting files in a computing device as recited in claim 9
wherein if the file conflict exists:

(g) determining if a particular one of a plurality of
reconciliation handlers is available corresponding to
one of a plurality of application programs having an
application type associated with one of the files; and

(h) if the particular reconciliation handler is available,
recommending that the first twin file and the second
twin file be merged.

13. A method of recommending a reconciling action for
conflicting files in a computing device as recited in claim 12
wherein the availability of the particular reconciliation han-
dler is determined by the step of determining if the appli-
cation type is listed in a registry database as having the
particular reconciliation handler.

14. A method of recommending a reconciling action for
conflicting files in a computing device as recited in claim 12
wherein the merge request is passed to the reconciliation
handler interface by calling the particular reconciliation
handler and by providing the name, the time-stamps and the
paths of the first twin file and of the second twin file to the
reconciliation handler interface.

15. A computer-readable medium on which is stored a
computer program for providing a method of associating
files in a computing device having an operating system,
wherein each file in the computing device is identified by a
name, characterized by a time-stamp denoting the last time
the file was updated, and located on a storage device by a
path, said computer program comprising instructions which,
when executed by a computer, perform the steps of:

(a) transferring a selected file thereby creating a file copy

of the selected file;

(b) detecting a request for association between the
selected file and the file copy, and designating the
selected file as a first twin file and the file copy as a
second twin file; and

(c) storing a last reconciliation time-stamp, the name and
the paths of the first twin file and of the second twin file
into a dedicated synchronization database, wherein the
last reconciliation time-stamp is equal to the time-
stamp of the first twin file, and wherein all files of the
same name in the dedicated synchronization database
are thereby associated to form an associated file set.

16. The computer-readable medium of claim 15, wherein
the file selection occurs through a graphical user interface.

#* #* #* #* #*



